Abstract
22
It is considered that temperature of cities in the world has gradually risen due to urbanization with 23 population explosion. In the process of urbanization, the biophysical features of the city are altered. Thus, many
24
factors have caused this alteration such as emission of greenhouse gas, increased pavement surfaces, loss of urban 25 tree cover, urban morphology and low albedo of materials [1] ; others are thermal properties of materials, city size
26
and generated anthropogenic heat [2] . When city temperature is compromised, there will be noticeable increased 27 energy consumption, high emissions of air pollutants and greenhouse gases, conceded human health and comfort as 28 well as impaired water quality [3] . In an urban area, a greater part is occupied with manmade pavement materials
29
and structures which change the thermal properties of the surface areas facilitated by asphalt, cement concrete and
30
other structures that have fast heat absorption. As a result, the pavement surface temperature is distinctively higher 31 than the natural surfaces across the different land use types resulting to the phenomenon of Urban Heat Island (UHI)
32
[4].
33
Conventionally, researchers investigate temperature characteristics in the city using the known air 34 temperature readings from thermometers located at various land use types in the city area [5] . 
90
Both descriptive and analytical approaches were employed for the investigation. 103 104
In the process of the satellite data analysis, it was Landsat 8, band 10 and 11 data that were used to estimate 105 the LST and LSE. Thus, the Landsat imageries were imported to the GIS environment where analysis was carried 106 out on the imageries. The following formulas were used for the Normalized Difference Vegetation Index (NDVI):
108
The RED and NIR are the spectral reflectance measurements acquired in the red (visible) and near-infrared regions 109 which were represented with the values between 0.0 and 1.0; this formula yields a value that ranges from -1
110
(usually water) to +1 (strongest vegetative growth) respectively. Also, the Normalized Difference Built-up Index
111
(NDVI) was carried out with the formula as follows:
The Sun elevation value = 51.8851 and the Sin (sun elevation) = 0.7867748
114
The raster calculator was used to derive the output data for RED reflective for the Red band to show the reflectance 115 value within the band, NIR reflectance and finally the SWIR reflectance. The digital numbers of the imageries were 116 converted to radiance using the formula thus:
Where Lλ is the TOA (Top of Atmosphere) spectra radiance (watts/ (m2 x srad x µm)), ML is the Band specific 119 multiplicative rescaling factor from the metadata (Radiance multi band x, where x is the band number), AL 120 represents the Band specific additive rescaling factor from the metadata (Radiance add band x, where x is the band 121 number), Cal is the Quantized and calibrated standard product pixel value (DN). The Spectral radiance was 122 converted to satellite brightness temperature using the thermal constant provided in the metadata. The formula is as 123 follows:
125
Where T is the At satellite surface temperature (K), LA is TOA Spectral radiance (watt/(m 2 x Band x µm)), K 1 126 denotes the Band specific thermal conversion constant from metadata (k 1 Constant Band x, where x is the band 127 number 10 or 11), K 2 is the Band specific thermal conversion constant from the metadata, (k 2 Constant Band x,
128
where x is the band number 10 or 11). They were derived in degree kelvin which was converted to degree Celsius 129 using the 272.15 conversion factor. The land surface temperature was thereafter calculated using the formula:
133
Where BT is the At satellite temperature, W is the Wavelengths of emitted radiance (11.5µm), P was derived from 
159
[24] as in Figure 3 . 
163

165
The urban heat bias is a product of LST and LSE resulting from changes in population of people carrying 
185
administrative/industrial, roads as well as other human activities (Table 3) 
291
In both seasons (Figure 14) , LSE rises from the extremely outskirt segment of the city to a peak in the 292 immediate outskirt and drop in the middle part and a sharp rise at the inner city to a fall in the city center. The rise of
293
LST from the beginning of the rural fringes is due large area coverage and increased emissivity due to vegetal cover
294
and water bodies as they have higher emissivity values than urban materials. Low emissivity of the city center area 295 is accelerated by the low emissivity conduction of urban pavement materials, high emissivity performance of vegetal 296 cover and water bodies down the city area. The difference between wet and dry seasons emissivity at the extremely 297 rural outskirts is 0.003, outskirt 0. 0007, medium 0.0004, inner city 0.0024 and city center was 0.001 respectively. 
